determined. Optimization of these parameters led to 11% increase in 25 antibiotic activit y with a mean zone of inhibition of 42 mm. 26
Highest antibiotic production was obtained at 250 rpm for 14 days with 27 optimum temperature of 28 o C and pH 7. Kuster's modified medium 28 containing gl ycerol 0.7% (v/v), casein 0.03% (w/v), NaCl 0% (w/v), 29 phosphate 0.25% (w/v), KNO 3 0.1% (w/v) and CaCO 3 0.0015% (w/v) 30 concentration was found ideal . 31 Novel antibiotics are continuo usl y in demand due to the inevitable 64 rise of antibiotic -resistant strains of pathogenic bacteria, reducing 65 morbidit y and mortalit y of life 's expectancy (Fischbach and Walsh 2009 ) . 66
Among the pathogenic bacteria Staphylococcus citreus needs a special 67 mention on account of its pathogenicit y. 68 S. citreus, a virulent strain has risen due to spontaneous split off of 69 pure line strains of pathogenic S. aureus (Pinner and Voldrich 1932) 70 which causes skin infections, pneumonia, meningitis, endocarditis, toxic 71 shock syndrome, septicemia and arthritis (Dilsen et al . 1961; Chambers 72 2001) . 73
Research done to harness potential drug candidates against this 74 pathogen has not been reported , although concerted efforts to harness 75 potential drugs against multi drug resistant st rains of Staphylococcus 76 aureus such as MRSA is underway (Demain and Sanchez 2009). 77 Actinobacteria have proven to be prolific producers of secondary 78 metabolites among all microbial organisms , accounting for 45% of all 79 microbial metabolites of whic h 80% (7,600 compounds) are produced by 80 genus Streptomyces (Berdy 2005) . 81
According to Watve et al. (2001) 
predictive modeling of genus 82
Streptomyces suggests that over 150,000 bioactive metabolites from this 83 genus still needs to be discovered. 84
Antibiotic biosyn thesis in Streptomycetes has been reported to be 85 highl y dependent on the nutritional and physiological factors prevailing 86 during its growth as it helps in cell proliferation which expresses genetic 87 information favoring seco ndary metabolism (Abbanat et al . 1999 The morphological and cultural charact eristics of the strain CFA -9 were 124 studied by using t raditional criteria of classification (Locci 1989; Cross 125 and Goodfellow 1973). The micromorphological studies were done using 126 light and scanning electron microscopy (SEM) ( As seen in the Fig. 3 , incremental temperature rise led to an 285 increase in the antibiotic production till it reached the optimum, further 286 increase in temperature was accompanied by a decrease in t he antibiotic 287 production. Maximum yield of bioactive metabolites was observed when 288 the strain was cultured at optimum temperature of 28 o C with a mean ZOI 289 of 37 mm which was significant (p ≤ 0.05). 25 o C and 32 o C also showed an 290 appreciable mean ZOI of 29 and 32 mm respectivel y. The lowest mean 291 ZOI of 24 mm was observed at 37 o C (Fig. 3) . 292 293
pH 294 295
Maximum antibiotic activit y occurred at pH 7.0 , exhibiting mean 296 ZOI of 37 mm which was signifi cant (p ≤ 0.05) . No antibiotic production 297 was observed at pH 3, 4 and 11. Increasing the pH value led to an increase 298 in the antibiotic production up to certain threshold limit and further 299 increase in values resulted in decrease in the antibiotic production ( Fig.  300   4) . 301 302
NaCl concentration 303 304
Maximum antibiotic production in terms of mean ZOI of 37 mm, 305 was obtained without NaCl and was significant (p ≤ 0.05) . A significant 306 difference was found over control (20,000 ppm concentration ) exhibiting 307 a mean ZO I of 33 mm. However activit y was observed at all concentration 308 of NaCl (Fig. 5) . 309 310
Organic Carbon and Nitrogen concentration (%) 311 312
The onset and intensit y of secondary metabolism is dependent on 313 various nutritional factors like carbon and nitrogen sources. 314 Maximum antibiotic activit y was observed with 0.7% gl ycer ol 315 concentration showing a mean ZOI of 35 mm and was si gnificant (p ≤ 316 0.05). Data indicated that increasing concentration of gl ycerol from 0.5 -317 0.7% led to an increase in the antibiotic production, thereafter further 318 increase in values from 0.8-1.2% resulted in its decrease (Fig. 6) . 319 Maximum antibiotic activit y was observed with 0.03% casein 320
concentration showing a mean ZOI of 39 mm and was significant (p ≤ 321 0.05). However, other concentration of casein also favoured the 322 production of antib iotic compounds (Fig. 7) . 323 concentration exhibiting a mean ZOI of 36 mm which was much higher to 335 that of control (0.2%) with a mean ZOI of 29 mm and was significant (p ≤ 336 0.05) (Fig. 9) . 337
Maximum antibioti c activit y was observed with 0.0015 % and 0.002% 338 CaCO 3 concentration with a mean ZOI of 37 mm in both cases and was 339 significant (p ≤ 0.05) (Fig. 10) . 340 to Shikura et al (2002) , when gl ycerol is used as the precursor, it forms a 400 β-ketoacyl-CoA, a process similar to pol yketide biosynthesis where a 401 dihydrox yacetone-t ype-C 3 unit is derived from gl yce rol to create a β -keto 402 ester leading to a γ -but yrolactone autoregulators which is regarded as 403
Streptomyces hormones that trigger the onset of secondary metabolism in 404 general and that of antibiotic production in particular. 405
Other than the carbon, assimilation of nitrogen source is also 406 crucial for antibiotic production and is regulated by complex mechanisms 
